Comnenta on the article "The Fallout SBcare”, by Edward T:ller with
Allen Browm, Part 2 of a series of three published in the Saturday
Bvening Poat, February %, 10, and 17, 1962

by Limis Pauling, prepared for commpudcation to Hana Bethe

It is oy opinion that this article is written in such a way as to mislead
the readers in a serious menner.

For exauple, there is a subbesding et the top of page 36, in large type,
as follows: “Rediation from test fallout aight be siightly harmful to bumans
s+ 5 oF slightly beneficial.”

The exphasis given to this stutement would cause readers to think that the
radistion froa test fallout might, in fact, be slightly beneficial o the humen
rece, rather than haraful. This is contrary to fact. A1l gemeticists agree that
the radiation from test follout causes a small increase in the rate of gmne mite-~
tion, and that this is harmful, because the overwvhslming majority of mutated genes
are harnful. The ganetic effect of radiation from test fullout s harmful. 4s to
the somatic effect, there is a widespread apinion among biclogical scientists that
the fallout radistion probably csuses some increase in incidence of leukemia, bone
cancer, and other diseases; such a8 to decrease life expectancy. Nost investigs-
tions with animals have shown that high-energy redlation produces s decresse in
life expectancy. One investigstor has reported & small incresse in life expectancy.
In my opinion there is a very small probability that radiation from test fallout
is, in ite somstic effects, slightly beneficial, and a very large probabiliiy,
close to unity, that it is slightly haraful to humans, in its somatic effects.
"Slightly harmful” meens that a fev pecple may be caused to die 5 or 10 or 15
yoars sarlier than they would have disd 1f boub tests had not been carried out,
because of damege to their cells by the radlation from bosb tests. The genotic
affect of rallation from test fallout can oniy be described as harmful.

The first sentence in the articls is "Fallout from miclear testing is not



wvorth vorrying sbout.” This is a satter of oplnion. It has been xy opinion that
it is worth vorrying sbout. You probadbly know that the estimates that I have
Bude about the number of grossly defective children that will 1in the course of
time be born Decmise of the matagenic sction of the radicactive materials pro-
duced by the bosd tests carried out s¢ far is of the order of megnitude of one
million.

The second seatence is "Ita effect on humen beings, 1f there is an effect,
is insignificant.” Here I feel that 1t is truly mislesding to inglude the clsuse
"L there is an effect”, because it is known that there is a genstic effect. To
desoribe the a8 insignifiesnt is an expression of opinion by Teller. I
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children and aleo for their parents is insignificant.

After stating that hunan beings are now being exposed to about 0.00% roent-
gen Per year from strontium 90, cesium 137, ete., snd that naturel high-energy
radistion gives o much larger exposure, verying from piace to place, Taller makes
statements such as the following: “Exposure t0 cossic rays in Denver, about
5000 feot above sea level, is 0.05 roentgen 2 yesr. If such saall doses of
rediation reslly are dangercus. w had better svacuste Denver, . .redistion frow
radiwn in che drinking veter in some parts of the United States has been observed
88 high a8 0.005 reentgen o year. If such swell amounts of fellout radiation
really are dangerous, people in some United States commmnities should atop
deinking their local water. . . Brick contains more nebural rodiosctivity then
wood. . . If worldwide test fallout really is dangerous, we should tesr dowm all
of our brick houses. . . we should throw swvay bedside alars clocks with dials
bed with vudistion. . . ve know that Biwldwide fallout 18 not ss dangarous as
living in Denver rether than San Francisce, that it is not as lkely to induce
cancer a8 omoking & puck of cigareties o day, that it is nobt as likely to glve
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rise t0 harmful effects as are many unsuspescted chexicals in the foed we eat or
in the alr we breathe, that it is not es ept to jproduce mutations as wearing
trousers. It is, in other words, not worth worrying about."

#y principal ¢bjection to statements of this sort is the wee of the word
dangerous, which is interpreted differently by different people. Teller does not
say that fallout radiation does not do dmaage (at sny rate, he doss not say so0 in
thess puregraphs). Ue does not mention that 1t is believed that a great deal of
dskage is done to human beings by the natural high-erergy rediaticn, from cosmic
raye and natural radiosctivity. About four million bables with gross congenital
defects are born each year. The sverage sstimate of leading geneticists is that
about five percent of the congenital defects are caused by natural high-energy
radiation., 7This means that the baokground radiation, sversging about 0.1 roent-
gen per year, is responsible for the production of sbout 200,000 grossly defective
children each year,

I1f, during generstion after generation, the reproductive organe of human
beings were to be irradiated by an additional amount of radiation equal to the
background radiation, the mutation rate would be inoreased by an estimated ten
percent, and in the course of time & new steady state would be reached in which
the mamber of defective children born besause of gene mutations would be increased
by ten percent. It is wsually assumed that half of the congenital defects are the
result of gene autations, and acoordingly this would produce a five percent in-
crease in the number of defective ochildren, corresponding to an additional 200,00«
per year.

The usual estinmate of incressed iryradiation of the reproductive organe ie
that if testing vwesw carried out at the rate of ten megatons of fisasion per year,
the fallout racicectivity would, when the stealy state had been reached, amount

$0 U.ULU roentgen per year, ten percent of the baskground radistien. Thls weuld
cause an increase,; vhen the steady staie was reached, of one percent in the numver
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of defective children caused by mutated genss, or one half percent in the number
of children with congenital defects. With ohildren being born at the present
rate, ii would amount to 100,000 children per year born with gross physical or
mental defect as & resuld of the bowd tests. Yhie corrasponds to 1u,ull per
megaton of fisslion in the atmosphere.

The statement by Teller that human beings are now receiving sbout 0.U03
roentgen per yesr f{rom fallout is compatible with the staiement that ten megatons
of fission per year would produce a steady-state increase of V.Ul{ roentgen per
year. If no more bombe wers to be tested in the atmosphere, human beings now
living and newborn children would continue to be irradiated, for many decades,
with an amount of radiation from fallout fission products approximately equal to
that at present, 0.00% roentgen per year, but falling off toward zero during the
next ceatury.

In addition to the effect of the figsion products, the effect of carbon 14
must also be considered. I enclose a paper that 1 published in Sgiepce on this
effect. The estimates that I made of the effscts of bomb~test oarbon 14 are very
close %o those made independently by Totter, Zelle, and Hollieter, of the Atomic
bknergy Commission, and elso published in bolence. The pgper is reproduced in
the 1959 hearings before the Suboommd ttee of the Jolnt Congressional Commities on
Atomic imexgy.

You no doubt have noticed the various misleading sentences in th:;rticlea-
sentences written in such a way that they cause the readsr 10 reach an arroneous
conclusion. An example is the sentence "But the effect of fallout on the mutation
rate has not been observed.” It is very diffioult to measure mutation rate in
human beings~ethat ig, to observe mutation rate. The reliabliity of medical
statistics on inocldence ol congeniial defects is such that even & ten percent ine
crease in the mutation rate, from 1954 on, would not be detectable. It would net

lead immediately to a ten percent increase in the number of congenital defecta,



OS*

during the first generation, but to a much smaller increase. Nevertheless, the
statement that the effects of fallout on the mutation rate has not he:g_ o’bé_‘maﬁ.
made by Teller, strongly suggests to the reader that there is no effect of Iallout
on the mutation rate.

Anothexr such sentence is "bLven higher doses would be reguired to increase
noticeably the nuxber of mutations.” This sentence, too, atrongly suggeets to the
reader that fallout radicactivity does not increase the number of mutations, 7The
statement would be felse, of course, if the adverb noticeably were not included in
it.

Another oxample of & mieleading statement is the sentence “in exposure to
ten times the maximus~permissible dose certainly can be tolerated.” what does
Teller mean when he sgys that scomething can be tolerated? Would he consider that
tripling the nusber of grossly defective ohlldren born could be tolerated? The
exposure that he is talking about in this sentence, which he descrides as forvy
times background radiation, would, if all people received it, lead ultimately to
a three-fold increase in the mumber of defeotive children, according to the egti-
nate quoted above that baokgrouns radiation is responsible for five percent of
congenital defegts,

what does Teller mean by the word insignificant? His use of this word is
an expression of personal opinion, the opinion that the effect of radiosctive
faliout in causing physical and mental defects in childrem is in his opinion of
no significance or lmportence. HNowhere in bhis article does he provide the
reader with any information about the number of aifected ehilérm, whien would
permit the reader himsslf to degide whether he considered the biologlcal effects

of redioactive fallout to be insignificant.



